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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device capable of efficiently using backlight for a 
transmissive display in dark space, besides, efficiently 
using external light for a reflective display in bright 
space, reproducing excellent colors in both cases and 
reducing the power consumption. 

SOLUTION: A reflection part PR and a transmission part 
PT are provided in one pixel region P. In a bright space, 
pictures are displayed by selectively reflecting external 
light with the reflection part PR. In a dark space, the 
pictures are displayed by selectively transmitting 
backlight emitted from a backlight unit 30 with the 
transmission part PR. Film thickness of a color filter 
CFR in the reflection part PR is made thinner than that 
of a color filter CFT in the transmission part PT. 
Thereby, a spectral transmission factor of the color filter 
CFR is made higher than that of the color filter CFT. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The scanning line arranged by the line 
writing direction on 1 principal plane, the signal 
line arranged in the direction of a train so that it 
might intersect perpendicularly with these 
scanning lines, The 1st substrate which has the, 
pixel electrode which consists of the reflector and 
transparency electrode which were electrically 
connected to the switching element arranged at 
the intersection of said scanning line and signal 
line, and said switching element, In the liquid 
crystal display equipped with the liquid crystal 
constituent pinched between the 2nd substrate 
which has the counterelectrode arranged on 1 
principal plane, and said 1st substrate and 2nd 
substrate The pixel field divided with said 
scanning line and signal line The optical density of 
the color filter of said transparency section is a 
liquid crystal display which is equipped with the 
reflective section which has a color filter and a 
reflector, and the transparency section which has 
a color filter and a transparency mold electrode, 
and is characterized by the optical density of the 
color filter of said reflective section differing. 
[Claim 2] The spectral transmittance-of the color 
filter of said reflective section is a liquid crystal 
display according to claim 1 characterized by 
being higher than the color filter of said 
transparency section. 

[Claim 3] The thickness of the color filter of said 
reflective section is a liquid crystal display 
according to claim 1 characterized by being 
thinner than the color filter of said transparency 
section. 

[Claim 4] The ratios dl/d2 of the thickness dl of 
the color filter of said reflective section and the 
thickness d2 of the color filter of said transparency 
section are liquid crystal displays according to 
claim 1 characterized by being less than one. 
[Claim 5] The thickness of the color filter of said 
reflective section is a liquid crystal display 
according to claim 1 characterized by being [ of the 
thickness of the color filter of said transparency 
section ] 1/2 substantially. 

[Claim 6] The ratios dcl/dc2 of the thickness del of 
the liquid crystal constituent pinched between 
said 1st substrate and 2nd substrate in said 
reflective section and the thickness dc2 of the 



liquid crystal constituent in said transparency 
section are liquid crystal displays according to 
claim 1 characterized by being 12 substantially 
(2N+1) when N is made into the natural number. 
[Claim 7] The location of the inferior surface of 
tongue of the color filter in said reflective section 
is a liquid crystal display according to claim 1 
characterized by 1 thru/or the thing high 5 
micrometers from the location of the inferior 
surface of tongue of the color filter in said 
transparency section. 

[Claim 8] Said reflective section is a liquid crystal 
display according to claim 1 characterized by 
equipping the lower layer of a reflective mold 
electrode with a bump. 

[Claim 9] Said bump is a liquid crystal display 
according to claim 8 characterized by having 1 
thru/or the thickness of 5 micrometers. 
[Claim 10] Said 1st substrate is a liquid crystal 
display according to claim 1 characterized by 
having had the bump, the reflector prepared on 
this bump, and the color filter prepared on this 
reflector in the reflective section of said pixel field, 
and having a color filter with thickness thicker 
than the color filter of said reflective section, and 
the transparency electrode prepared on this color 
filter in the transparency section of said pixel field. 
[Claim 11] said 1st substrate ■■ the reflective 
section of said pixel field -■ setting -- a reflector - 
having - the transparency section of said pixel 
field setting a color filter ■■ and ■■ this • since 
- the liquid crystal display according to claim 1 
characterized by having had the transparency 
electrode prepared on the filter, and for said 2nd 
substrate having countered the reflective section 
and the transparency section of said pixel fields 
and equipping it with the color filter of almost 
uniform thickness. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 
liquid crystal display, and relates to the 
transflective type color liquid crystal display 
which has the transparency section which 
displays an image by reflecting outdoor daylight in 
a l pixel field especially by penetrating the 
reflective section and back light light which 
display an image. 
[0002] 

[Description of the Prior Art] It has the liquid 
crystal constituent pinched between the array 
substrate which has the pixel electrode connected 
electrically generally to the switching element 
arranged near the intersection of the scanning 
line arranged so that a liquid crystal display 
might intersect perpendicularly mutually, and a 
signal line, and this switching element, the 



opposite substrate which has a counterelectrode, 
and an array substrate and an opposite substrate. 
In addition to these configurations, the color liquid 
crystal display equips the array substrate side 
with the color filter of almost uniform thickness. 
[0003] The transflective type color liquid crystal 
display is equipped with the reflective section and 
the transparency section in the 1 -pixel field. The 
reflective section has reflectors, such as aluminum 
film arranged at the lower layer of a color filter. 
The transparency section has transparency 
electrodes, such as indium-Tin-oxide, i.e., the ITO 
film etc., arranged at the upper layer of the color 
filter of the almost same thickness as the 
reflective section. A reflector and a transparency 
electrode are pixel electrodes connected to the 
switching element, and the same electrical 
potential difference is supplied. 
[0004] Such a transflective type color liquid 
crystal display has the merit which can reduce 
power consumption sharply in a dark place by 
turning on a back light, making it function as a 
transparency mold liquid crystal display which 
displays an image using the transparency section 
in a pixel field, and making it function as a 
reflective mold liquid crystal display which 
displays an image by reflecting outdoor daylight 
using the reflective section in a pixel field in a 
bright place. 
[0005] 

[Problem(s) to be Solved by the Invention] 
However, the following problems arise in such a 
transflective LCD. That is, when reflecting 
outdoor daylight and displaying an image, outdoor 
daylight passes twice the color filter prepared on 
the reflector. On the other hand, when penetrating 
back light light and displaying an image, back 
light light passes only once the color filter 
prepared in the bottom of a transparency electrode. 
[0006] When the reflective section and the 
transparency section in a pixel field of the 
thickness of a color filter are uniform (i.e., when 
the optical density of the color filter of the 
reflective section and the transparency section is 
fixed), at the time of a reflective display, as 
compared with the time of a transparency display, 
it becomes twice [ about ] as many optical density 
as this, and brightness falls remarkably. For this 
reason, the color reproduction range at the time of 
a reflective display becomes very small. Therefore, 
it is difficult to be [ both ] compatible in good color 
reproduction at the time of a transparency display 
and a reflective display. 

[0007] This invention is made in view of the 
trouble mentioned above, while that purpose uses 
the back light light for a transparency display 
effectively in a dark place, the outdoor daylight for 
a reflective display is used effectively in a bright 
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place, and good color reproduction is both made 
possible, and it is in offering the liquid crystal 
display which can reduce power consumption. 
[0008] 

[Means for Solving the Problem] In order to solve 
the above-mentioned technical problem and to 
attain the purpose, a liquid crystal display 
according to claim 1 The scanning line arranged 
by the line writing direction on 1 principal plane, 
the signal line arranged in the direction of a train 
so that it might intersect perpendicularly with 
these scanning lines, The 1st substrate which has 
the pixel electrode which consists of the reflector 
and transparency electrode which were 
electrically connected to the switching element 
arranged at the intersection of said scanning line 
and signal line, and said switching element, In the 
liquid crystal display equipped with the liquid 
crystal constituent pinched between the 2nd 
substrate which has the counterelectrode 
arranged on 1 principal plane, and said 1st 
substrate and 2nd substrate The pixel field 
divided with said scanning line and signal line It 
has the reflective section which has a color filter 
and a reflector, and the transparency section 
which has a color filter and a transparency mold 
electrode, and optical density of the color filter of 
said reflective section is characterized by differing 
from the optical density of the color filter of said 
transparency section. 
[0009] 

[Embodiment of the Invention] Hereafter, the 
gestalt of 1 operation of the liquid crystal display 
of this invention is explained with reference to a 
drawing. 

[0010] Drawing 1 is the perspective view showing 
roughly an example of the liquid crystal display 
panel applied to the liquid crystal display of this 
invention. 

[00 11] The liquid crystal display concerning the 
gestalt of 1 implementation of this invention is a 
active -matrix type transflective type color liquid 
crystal display, and is equipped with the liquid 
crystal display panel 10 and the back light unit 30. 
[0012] The liquid crystal display panel 10 is 
equipped with the liquid crystal constituent 
arranged between the array substrate 100 as the 
1st substrate, the opposite substrate 200 as the 
2nd substrate by which opposite arrangement was 
carried out at this array substrate 100, and the 
array substrate 100 and the opposite substrate 
200 as shown in drawing 1 . In such a liquid 
crystal display panel 10, the display area 102 
which displays an image was formed in the field 
surrounded by the sealant 106 which sticks the 
array substrate 100 and the opposite substrate 
200, and is equipped with two or more pixel fields. 
The circumference area 104 which has the various 
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circuit patterns pulled out out of the display area 
102 is formed in the field of the outside of a 
sealant 106. 

[0013] As the display area 102 of the array 
substrate 100 is shown in drawing 2 thru/or 
drawing 4 The m scanning lines YlYm formed 
along with the line writing direction of the pixel 
electrode 151 of the mxn individual arranged in 
the shape of a matrix, and these pixel electrode 
151 on the transparent insulating substrate 101, 
for example, the glass substrate whose thickness 
is 0.7mm, n signal lines Xl-Xn formed along the 
direction of a train of these pixel electrode 151, It 
corresponds to the pixel electrode 151 of a mxn 
individual. Near the crossover location of the 
scanning lines Yl-Ym and signal lines Xl-Xn as a 
nonlinear switching element It has the thin film 
transistor 121 of the arranged mxn individual, i.e., 
TFT, the scanning-line drive circuit 18 which 
drives the scanning lines Yl-Ym, and the 
signal-line drive circuit 19 which drives these 
signal lines Xl-Xn. 

[0014] The scanning line is formed with low 
electrical resistance materials, such as aluminum 
and a molybdenum -tungsten alloy The signal line 
is formed with low electrical resistance materials, 
such as aluminum. 

[0015] As shown in drawing 3 and drawing 4 , the 
pixel field P is equivalent to the field divided with 
the scanning line Y formed in general in the array 
substrate 100, and a signal line X. The 1 pixel 
field P has the transparency section PT which 
displays an image by reflecting outdoor daylight 
alternatively by penetrating alternatively the 
back light light from the reflective section PR and 
the back light unit 30 which displays an image. 
[0016] In order to realize color display, the color 
filter CF colored three primary colors is formed in 
each [ these ] pixel field. With the gestalt of this 
operation, the color filter CF colored red, green, 
and blue is formed in the red pixel field, the green 
pixel field, and the blue pixel field, respectively, 
for example. This color filter 203 is formed with 
the resin which distributed the pigment of for 
example, each color component. 
[0017] The back light unit 30 shown in drawing 4 
is arranged at the tooth back of the array 
substrate 100 in a liquid crystal panel 10. This 
back light unit 30 has optical sheets, such as a 
prism sheet arranged between the light guide 
plate which has the cross section of a wedge action 
die, the light source arranged on one side face of 
this light guide plate, the reflecting plate 
surrounding this light source, a light guide plate, 
and an array substrate, etc., and is constituted. 
[0018] The reflective section PR is equipped with 
the bump 161 formed of the acrylic resin resist, 
and reflector 15 1R formed with metallic reflection 



film, such as aluminum prepared on this bump 
161. The color filter CFR is formed on reflector 
151R. 

[0019] The transparency section PT is equipped 
with transparency electrode 15 IT formed of 
transparent conductive members prepared on a 
color filter CFT and this color filter CFT, such as 
indium-Tin-oxide, i.e., ITO etc. These 
transparency electrode 151T are arranged to the 
whole 1 -pixel field with which the reflective 
section PR and the transparency section PT were 
doubled. 

[0020] Reflector 15 1R and transparency electrode 
15 IT function as a pixel electrode 151 electrically 
connected to the source electrode of TFT121. 
[0021] The thickness dl of the color filter CFR of 
the reflective section PR is thinner than the 
thickness d2 of the color filter CFT of the 
transparency section PT, and the ratios dl/d2 with 
thickness dl and d2 are less than one. In the 
transparency section PT, since the outdoor 
daylight from the opposite substrate 200 side will 
carry out two-times passage of the color filter CFR 
in the reflective section PR to back light light 
penetrating a color filter CFT only once, the thing 
of the thickness d2 of a color filter CFT for which 
the thickness dl of a color filter CFR sets about 
1/to 2 is desirable. 

[0022] Thus, spectral transmittance as shows the 
optical density of a color filter CFR to drawing 5 
unlike the optical density of a color filter CFT is 
obtained by making thickness of the color filter 
CFR in the reflective section PR thinner than the 
thickness of the color filter CFT in the 
transparency section PT. 

[0023] By drawing 5 . a thin line shows the 
spectral transmittance of the color filter CFR in 
the reflective section PR, and a thick wire shows 
the spectral transmittance of the color filter CFT 
in the transparency section PT by it. 
[0024] As shown in drawing 5 , the spectral 
transmittance RR of the red color filter in the 
reflective section PR is higher than the spectral 
transmittance RT of the red color filter in the 
transparency section PT. Moreover, the spectral 
transmittance GR of the green color filter in the 
reflective section PR is higher than the spectral 
transmittance GT in the transparency section PT. 
Furthermore, the spectral transmittance BR of 
the blue color filter in the reflective section PR is 
higher than the spectral transmittance BT in the 
transparency section PT. 

[0025] Thus, it comes to have smaller optical 
density, i.e., higher spectral transmittance, by 
making thickness of the color filter CFR in the 
reflective section PR thinner than the thickness of 
the color filter CFT in the transparency section PT 
[0026] TFT121 uses as a gate electrode the part 
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projected from the scanning line Y, and has the 
semi-conductor film formed on this with the 
amorphous silicon film by which the laminating 
was carried out through gate dielectric film, the 
polish recon film, etc. The semi-conductor film is 
electrically connected to the pixel electrode 151 
through the low resistance semi-conductor film 
and a source electrode. Moreover, the 
semi conductor film is electrically connected to the 
drain electrode which extended from the signal 
line X through the low resistance semi conductor 
film. In the example shown in drawing 3 and 
drawing 4 , TFT 121 is arranged at the lower layer 
of the bump 161 near the intersection of a signal 
line X and the scanning line Y. 
[0027] Reflector 151R as a pixel electrode 151 
contacts a source electrode through the contact 
hole formed in the bump 161 on the source 
electrode of TFT121, and is connected electrically. 
Moreover, transparency electrode 151T as a pixel 
electrode 151 contact a source electrode through 
the contact hole formed in the bump 161 and color 
filter CFR on the source electrode of TFT121, and 
are connected electrically. 

[0028] The front face of transparency electrode 
151T is covered with the orientation film 141 for 
carrying out orientation of the liquid crystal 
constituent 300 which intervenes between the 
opposite substrates 200. 

[0029] Each TFT121 is used as a switching 
element which impresses the potential of the 
signal lines XlXn driven by the signal-line drive 
circuit 19 to the pixel electrode 151 of these 
correspondence line, when the correspondence 
scanning line drives by the scanning-line drive 
circuit 18 and the pixel electrode 151 of a 
correspondence line is chosen. 

[0030] The scanning-line drive circuit 18 supplies 
a scan electrical potential difference to the 
sequential-scanning fines Yl-Ym a horizontal 
scanning period, and the signal-line drive circuit 
19 supplies a pixel signal level to signal lines 
Xl-Xn in each horizontal scanning period. 
[0031] Although it does not illustrate in a detail by 
this liquid crystal display panel 10 since the 
dimension, especially frame size of a liquid crystal 
display are constituted small as shown in drawing 
1 , a signal line It is pulled out only at the 1st **** 
100X side of circumference area 104X of the array 
substrate 100. It connects with X control circuit 
substrate 421 which includes the signal-line drive 
circuit 19 which supplies image data in a signal 
line through X-TAB 401 1,401-2,401-3,401-4 by 
this 1st **** 100X side. 

[0032] Moreover, the scanning line is also pulled 
out only at the 2nd **** 100Y side which 
intersects perpendicularly with 1st **** 100X in 
circumference area 104X of an array substrate, 



and is connected to Y control circuit substrate 431 
including the scanning-line drive circuit 18 which 
supplies a scan pulse to the scanning line through 
Y TAB 411-1,411-2 by this 2nd **** 100Y side. 
[0033] The display area 102 of the opposite 
substrate 200 is equipped with the 
counterelectrode 204 arranged on the transparent 
insulating substrate 201, for example, the glass 
substrate whose thickness is 0.7mm, as shown in 
drawing 2 R> 2 thru/or drawing 4 . 
[0034] This counterelectrode 204 is formed by the 
transparent conductive member which forms the 
potential difference between the pixel electrodes 
151, for example, ITO. Moreover, the front face of 
this counterelectrode 204 is covered with the 
orientation film 205 for carrying out orientation of 
the liquid crystal constituent 300 which 
intervenes between the array substrates 100. 
[0035] A counterelectrode 204 counters two or 
more pixel electrodes 151, and is set as a reference 
potential. It is prepared in order that the silver 
paste as the electrode transition material, i.e., 
transfer, arranged around a substrate may supply 
an electrical potential difference to the opposite 
substrate 200 from the array substrate 100, and a 
counterelectrode 204 is driven by the 
counterelectrode drive circuit 20 connected 
through transfer. 

[0036] The liquid crystal capacity CL is formed by 
the liquid crystal layer 300 pinched between the 
pixel electrode 151 and the counterelectrode 204. 
[0037] The array substrate 100 is equipped with 
the electrode of the pair for forming the auxiliary 
capacity CS in juxtaposition electrically with the 
liquid crystal capacity CL. That is, the auxiliary 
capacity CS is formed of the potential difference 
formed between the pixel electrode 151, the 
auxiliary capacity electrode 61 of this potential, 
and the auxiliary capacity line 52 set as 
predetermined potential. 

[0038] lambda/4 wavelength plate 181 and the 
polarizing plate 183 are arranged in the external 
surface of the glass substrate 101 of the array 
substrate 100. The diffusion plate 207, lambda/4 
wavelength plate 209, and the polarizing plate 211 
are arranged in the external surface of the glass 
substrate 201 of the opposite substrate 200. As for 
the deviation side of polarizing plates 183 and 211, 
the optimal direction is chosen according to the 
display mode of a liquid crystal display, the twist 
angle of a liquid crystal constituent, etc. 
[0039] The thickness of the liquid crystal layer by 
which the liquid crystal constituent 300 is pinched, 
i.e., the gap of the predetermined width of face 
formed between the array substrate 100 and the 
opposite substrate 200, is secured by the spacer 
arranged to non-pixel fields, such as circuit 
patterns, such as a signal line X and the scanning 
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line Y, TFT121, the pixel electrode 151, and the 
circumference frame section. 

[0040] The thickness of this liquid crystal layer is 
about 5 micrometers in the transparency section 
PT of the pixel field P in the example shown in 
drawing 4 . 

[0041] the location of the inferior surface of tongue 
of the color filter [ in / in the location of the inferior 
surface of tongue of the color filter / in / since the 
lower layer of reflector 151R and reflector 151R is 
equipped with the bump 161 who has about 1 
thru/or the thickness of 5 micrometers in the 
reflective section PR of the pixel field P / the 
reflective section PR / CFR / the transparency 
section PT ] CFT - 1 or it is high 5 micrometers. 
Although the thickness of a color filter CFR is 
about 1 of thickness of color filter CFT/2, since the 
thickness of a bump 161 and reflector 151R is 1/2 
or more [ of the thickness of a color filter CFT ], it 
is 1/2 of the thickness of the liquid crystal layer of 
the transparency section PT, i.e., about 2.5 
micrometers, in general in the example which the 
thickness of a liquid crystal layer became thinner 
than the transparency section PT, and was shown 
in drawing 4 . 

[0042] An example of the optimal relation between 
the thickness of the color filter CF to a bump's 161 
height and the thickness of a liquid crystal layer is 
shown in drawing 6 . The continuous line LI in 
drawing 6 shows the thickness of a color filter, and 
a broken line L2 shows the thickness of a liquid 
crystal layer. If based on the relation shown in 
drawing 6 , in the transparency section PT, the 
thickness of a liquid crystal layer will be 5 
micrometers, and the thickness of a color filter 
CFT will be about 3 micrometers. Moreover, in the 
reflective section PR, the thickness of a liquid 
crystal layer is 2.5 micrometers, the thickness of a 
color filter CFR is about 1 micrometer, and a 
bump's 161 height is about 5 micrometers. 
[0043] Next, the manufacture approach of this 
liquid crystal display is explained. 
[0044] That is, membranes are formed, 
respectively and patterning of the aluminum film 
which forms the amorphous silicon film, the low 
resistance semi conductor film, the signal line X, 
the source electrode 131, and the drain electrode 
132 as the multilayers of the silicon oxide film 
which forms the aluminum which forms the 
scanning line Y containing the gate electrode of 
TFT 121 and the auxiliary capacity electrode 52 on 
the glass substrate 101 with a thickness of 0.7mm, 
the molybdenum-tungsten alloy film, and gate 
dielectric film, and a silicon nitride film, and 
semi-conductor film of TFT121 is carried out. 
[0045] The switching element 121 arranged at the 
intersection of a signal line X, and the scanning 
line Y and the signal line X which were arranged 



by the line writing direction so that two or more 
scanning lines Y arranged by the line writing 
direction on the 1 principal plane of a glass 
substrate 101, these scanning lines Y, and this 
might cross at right angles is formed. 
[0046] Then, a transparent ultraviolet curing mold 
acrylic resin resist (product made from Fuji Hunt 
Technology) is applied by 4-micrometer thickness 
all over this glass substrate 101 using a spinner, 
and it dries. Then, the photo mask of the 
predetermined pattern configuration 

corresponding to the reflective section PR of each 
pixel field P for this acrylic resin resist is used, 
and it is 100 mj/cm2 at the wavelength of 365nm. 
After exposing with light exposure, negatives are 
developed for 70 seconds with a predetermined 
developer. And the bump 161 of 4 micrometers of 
thickness is formed by calcinating. 
[0047] Then, the contact hole which even the 
source electrode of TFT 121 penetrates by this 
bump 161 is formed. 

[0048] Then, an aluminum thin film is formed by 
the sputtering method all over a glass substrate 
101. At this time, a bump's 161 contact hole is also 
filled up with aluminum, and the source electrode 
of TFT121 and pixel electrode 151R are connected 
electrically. Then, this aluminum thin film carries 
out patterning to a predetermined pixel electrode 
configuration which remains on a bump 161. From 
this, reflector, i.e., pixel electrode, 151R is formed 
on a bump 161. 

[0049] Then, a color filter CF is formed all over a 
glass substrate 101. That is, the ultraviolet curing 
mold acrylic resin resist (product made from Fuji 
Hunt Technology) which distributed the red 
pigment is applied by predetermined thickness all 
over a glass substrate 101 using a spinner. At this 
time, this acrylic resin resist has a little the 
thickness thinner than the thickness in the 
transparency section PT without a bump 161 in 
the reflective section PR which has a bump 161, is 
set as viscosity which is preferably set to 2 about 
1/, and has the viscosity of lOcp with the gestalt of 
this operation. 

[0050] And after drying this acrylic resin resist, 
the photo mask of the configuration corresponding 
to a red pixel field is used, and it is 100 m J/cm2 at 
the wavelength of 365nm. After exposing with 
light exposure, negatives are developed for 50 
seconds with a predetermined developer. And the 
red color filter CF of predetermined thickness is 
formed in the transparency section PT and the 
reflective section PR by calcinating. 
[0051] Similarly, the blue color filter CF is formed 
in a green pixel field to the green color filter CF 
and a blue pixel field, respectively by the 
ultraviolet curing mold acrylic resin resist which 
distributed the green pigment, and the ultraviolet 
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curing mold acrylic resin resist which distributed 
the blue pigment. 

[0052] Then, the contact hole which even the 
source electrode of TFT121 penetrates to this color 
filter CF is formed. 

[0053] Then, an ITO thin film is formed by the 
sputtering method all over a glass substrate 101. 
At this time, the contact hole of a color filter CF is 
also filled up with ITO, and the source electrode of 
TFT121 and pixel electrode 151T are connected 
electrically. Then, this ITO thin film carries out 
patterning to a predetermined pixel electrode 
configuration which remains in the whole 1 -pixel 
field P. From this, a transparency electrode, pixel 
electrode 151T [ i.e., ], is formed. 
[0054] Then, the orientation film 141 is formed by 
applying AL-1051 (Japan Synthetic Rubber Co., 
Ltd. make) to the whole surface as an orientation 
film ingredient, and performing rubbing 
processing. 

[0055] On the other hand, on the glass substrate 
201 with a thickness of 0.7mm, a counterelectrode 

204 and the orientation film 205 are formed, 
respectively, and the opposite substrate 200 is 
formed. The orientation film 205 of the opposite 
substrate 200 has the orientation shaft of a 
direction which intersects perpendicularly with 
the orientation shaft of the orientation film 141 of 
the array substrate 100. 

[0056] Then, except for a liquid crystal inlet, a 
sealant 106 is printed along the orientation film 

205 circumference of the opposite substrate 200. 
Furthermore, the electrode transition material for 
supplying an electrical potential difference to the 
counterelectrode 204 by the side of [ the array 
substrate 100 side to ] the opposite substrate 200 
is formed on the electrode transition electrode of 
the sealant 106 circumference. 

[0057] Then, the array substrate 100 and the 
opposite substrate 200 are arranged and heated, a 
sealant 106 is stiffened so that the orientation film 
141 and 205 may counter mutually, and two 
substrates are stuck. At this time, a 
predetermined gap is formed between the array 
substrate 100 and the opposite substrate 200. 
[0058] then, between a liquid crystal inlet to the 
array substrate 100, and the opposite substrates 
200 - as the liquid crystal constituent 300 - 
ZLI-1565 (E. Merck Co. make) - the chiral agent 
S811 - 0.1wt(s)% -■ the added thing which was 
carried out is poured in and a liquid crystal inlet is 
closed with ultraviolet-rays hardening resin. The 
poured in liquid crystal constituent 300 forms the 
pneumatic liquid crystal layer of 90 twist angles . 
with the orientation film 141 by the side of the 
array substrate 100, and the orientation film 203 
by the side of the opposite substrate 200. 
[0059] The thickness of a liquid crystal layer 



differs in the reflective section PR of the pixel field 
P, and the transparency section PT. In the 
reflective section PR, the thickness from the part 
and glass substrate 101 front face where the color 
filter CFR is formed on the bump 161 becomes 
thicker than the transparency section PT, and the 
thickness of a liquid crystal layer [ in / to the 
thickness of the liquid crystal layer in the 
reflective section PR being 2.5 micrometers / the 
transparency section PT ] is 5 micrometers. 
[0060] For this reason, in the transparency section 
PT, by the time it penetrates the back light light 
which carried out incidence to the liquid crystal 
layer from the array substrate side to an opposite 
substrate side, it will produce lambda/2 of phase 
contrast. In the reflective section PR, the outdoor 
daylight which carried out incidence to the liquid 
crystal layer produces lambda/4 of phase contrast 
from an opposite substrate side in one way, and by 
the time outgoing radiation of the reflected light 
reflected by reflector 15 1R is carried out to an 
opposite substrate side, it will produce lambda/2 of 
phase contrast both ways. 

[0061] In the external surface of the array 
substrate 100, the laminating of lambda/4 
wavelength plate 181 and the polarizing plate 183 
is carried out to this order. Moreover, in the 
external surface of the opposite substrate 200, the 
laminating of the diffusion plate 207, lambda/4 
wavelength plate 209, and the polarizing plate 211 
is carried out to this order. 

[0062] The circular polarization of light produced 
by passing a deflecting plate and passing a phase 
contrast plate is changed into the circular 
polarization of light of the forward direction or 
hard flow by ON/OFF of the electrical potential 
difference to a liquid crystal layer. Thereby, after 
passing a phase contrast plate again, passage / 
un-passing a polarizing plate are chosen. An 
image is displayed by penetrating back light light 
alternatively in a dark place using this. Moreover, 
in a bright place, an image is displayed by 
reflecting outdoor daylight alternatively. 
[0063] A transflective LCD equips the 1 -pixel field 
P with the reflective section PR and the 
transparency section PT. Thus, in a bright place It 
functions as a reflective mold liquid crystal 
display which reflects outdoor daylight 
alternatively by the reflective section PR, and 
displays an image. In a dark place By functioning 
as a transparency mold liquid crystal display 
which penetrates alternatively the back light light 
in which outgoing radiation was carried out by the 
transparency section PT from the back light unit 
30, and displays an image As compared with the 
case where a back light unit is always driven as a 
transparency mold liquid crystal display, it 
becomes possible to reduce power consumption 
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sharply. 

[0064] Moreover, even if it is the case where it is 
made to function as a reflective mold liquid crystal 
display in a bright place, by making thickness of 
the color filter CFR in the reflective section PR 
thinner than the color filter CFT in the 
transparency section PT, and making the spectral 
transmittance of a color filter CFR higher than a 
color filter CFT, it becomes possible to use outdoor 
daylight effectively. For this reason, even if it is 
the case where it is made to function as a 
reflective mold liquid crystal display, in a dark 
place, the good color reproduction range 
equivalent to the case where it is made to function 
as a transparency mold liquid crystal display is 
realizable. 

[0065] Next, the gestalt of other operations of this 
invention is explained. In addition, about the 
same component as the gestalt of operation 
mentioned above, the same reference number is 
attached and detailed explanation is omitted. 
[0066] As shown in drawing 7 and drawing 8 , in 
the array substrate 100, the reflective section PR 
of the pixel field P has pixel electrode 151R a^ a 
reflector prepared on the glass substrate 101. 
Moreover, the transparency section PT has pixel 
electrode 15 IT as a transparency electrode 
prepared on the 1st color filter CF 1 prepared on 
the glass substrate 101, and this 1st color filter CF 
1. The optical density of the 1st color filter CF 1 is 
1/2, and the thickness is about 2.5 micrometers. 
For this reason, the transparency section PT of the 
array substrate 100 is thick by the thickness of 
this 1st color filter CF 1. That is, the 1st color 
filter CF 1 has played a bump's 161 role in the 
gestalt of the operation" explained previously 
shown in drawing 3 R> 3 and drawing 4 . 
[0067] Moreover, in the opposite substrate 200, the 
reflective section PR of the pixel field P and the 
transparency section PT have the 2nd color filter 
CF 2 prepared on the glass substrate 201, and the 
counterelectrode 204 prepared on this 2nd color 
filter CF 2. The optical density of the 2nd color 
filter CF 2 is almost the same as the 1st color filter 
CF 1, it is 1/2, and the thickness is about 2.5 
micrometers. The pixel field P by the side of the 
opposite substrate 200 is almost flat. 
[0068] The optical density of the transparency 
section of the pixel field P is equivalent to the sum 
of the optical density of the 1st color filter CF 1 
and the 2nd color filter CF 2, and the optical 
density of the reflective section has only the 
effective optical density of the 2nd color filter CF 2 
to being 1, and it is 1/2. In a dark place, the back 
light light which carried out incidence to the array 
substrate side from the back light unit passes 
alternatively the 1st color filter CF 1 and the 2nd 
color filter CF 2 at the time of a transparency 



display. In a bright place, at the time of a 
reflective display, it is reflected by reflector 151R 
and the outdoor daylight which carried out 
incidence from the opposite substrate side passes 
the 2nd color filter CF 2 alternatively again, after 
passing the 2nd color filter CF 2. 
[0069] Thus, back light light and outdoor daylight 
will pass the color filter of equal optical density 
substantially, and become possible [ realizing color 
reproduction equivalent to the time of a 
transparency display at the time of a reflective 
display ]. 

[0070] Moreover, the pixel field P of the opposite 
substrate 200 of the pixel field P of the array 
substrate 100 is [ in / to being almost flat / the 
transparency section PT ] thicker than the 
reflective section PR by the thickness of the 1st 
color filter CF 1. For this reason, the thickness of 
the liquid crystal layer of the reflective section PR 
is thicker than the thickness of the liquid crystal 
layer of the transparency section PT. With the 
gestalt of this operation, the thickness of the 
liquid crystal layer of the reflective section PR is 
about 7.5 micrometers, and the thickness of the 
liquid crystal layer of the transparency section PT 
is about 5 micrometers. 

[0071] When phase contrast which will be 
produced by the time the back light light which 
carried out incidence to the liquid crystal layer 
from the array substrate side penetrates to an 
opposite substrate side in the transparency 
section, PT is made into lambda/2, for this reason, 
in the reflective section PR The phase contrast 
which the outdoor daylight which carried out 
incidence to the liquid crystal layer produces the 
phase contrast of lambda/2x3/2=31ambda/4 from 
an opposite substrate side in one way, and will be 
produced by the time outgoing radiation of the 
reflected light reflected by reflector 151R is 
carried out to an opposite substrate side is set to 
31ambda/2 both ways. 

[0072] Like the gestalt of operation mentioned 
above in the external surface of the array 
substrate 100, the laminating of lambda/4 
wavelength plate 181 and the polarizing plate 183 
is carried out to this order, and the laminating of 
the diffusion plate 207, lambda/4 wavelength 
plate 209, and the polarizing plate 211 is carried 
out to this order in the external surface of the 
opposite substrate 200. 

[0073] The circular polarization of light produced 
by passing a deflecting plate and passing a phase 
contrast plate is changed into the circular 
polarization of light of the forward direction or 
hard flow by ON/OFF of the electrical potential 
difference to a liquid crystal layer. Thereby, after 
passing a phase contrast plate again, passage / 
un-passing a polarizing plate are chosen. An 
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image is displayed by penetrating back light light 
alternatively in a dark place using this. Moreover, 
in a bright place, an image is displayed by 
reflecting outdoor daylight alternatively. 
[0074] As mentioned above, the thickness of the 
color filter in the reflective section PR as a result 
by using a color filter as a bump's substitute by 
making it thinner than the thickness of the color 
filter in the transparency section PT While it is 
possible to reduce power consumption sharply like 
the gestalt of the operation explained previously, 
even if it is the case where it is made to function 
as a reflective mold liquid crystal display, the 
same good color reproduction range as the case 
where it is made to function as a transparency 
mold liquid crystal display is realizable. 
[0075] 

[Effect of the Invention] As explained above, while 
using the back light light for a transparency 
display effectively in a dark place according to this 
invention, in a bright place, the outdoor daylight 
for a reflective display can be used effectively, good 
color reproduction can both be made possible, and 
the liquid crystal display which can reduce power 
consumption can be offered. 

[Brief Description of the Drawings] 
[Drawing ll Drawing 1 is the perspective view 
showing roughly an example of the liquid crystal 
display panel applied to the liquid crystal display 
of this invention. 

[Drawing 2 ] Drawing 2 is drawing showing the 
configuration of the liquid crystal display of this 
invention roughly. 

[Drawing 31 Drawing 3 is the top view showing 
roughly the 1 pixel field of the liquid crystal 
display panel shown in drawing 1 . 
[Drawing 4] Drawing 4 is the sectional view 
showing roughly a cross section when an A-B line 
cuts the 1 -pixel field shown in drawing 3 . 
[Drawing 51 Drawing 5 is drawing showing the 
spectral transmittance of the color filter applied to 
the liquid crystal display of this invention, a thick 
wire shows the spectral transmittance of the color 
filter of the transparency section in a 1 pixel field, 
and a thin line is drawing showing the spectral 
transmittance of the color filter of the reflective 
section. 

[Drawing 61 Drawing 6 is drawing showing the 
thickness (Ll) of a color filter to a bump's height, 
and the thickness (L2) of a liquid crystal layer, 
respectively. 

[Drawing 71 Drawing 7 is the top view showing 
roughly other 1 -pixel fields of the liquid crystal 
display panel shown in drawing 1 . 
[Drawing 8] Drawing 8 is the sectional view 
showing roughly the cross section when cutting 
the 1 -pixel field shown in drawing 7 . 



[Description of Notations] 

10 - Liquid crystal display panel 

30 - Back light unit 

100 Array substrate 

121 - Thin film transistor 

151 Pixel electrode 

151R - Reflector 

151T -- Transparency electrode 

161 - Bump 

200 -- Opposite substrate 

300 v Liquid crystal constituent 

P -Pixel field 

PR - Reflective section 

PT -- Transparency section 

CF (T, R) - Color filter 

CF (12)- Color filter 
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JtuT^S, 2tftg*£2 0 0Cr)^7^.S^2 0 1 ©fl^ffi 
Kltt, M«2 0 7 > V4iSfiS209 1 RXfUytm 

2 11 aSEW§;h/C^S. «3tffil 8 1 1 ©{I 

[00 3 9] MMft30 0*s»5»S^5ttiaJi©ff 
tto*>7WItSl 0 0£#|6]£«2 0 Ot©M 

Y tt — TFT 12 1, PJ^S^15 

[0 0 4 0] w©?£(IIJf ©J?£{4, EUt^Lfc^jT' 

[004 1] iii*^Hi$ P ©Rltgfl P R T*f±, Rlt®*S 1 
5 1 R, RXfmMWm l 5.1 RroTSt*!)lJ!iI5^m 
©ff*Sr*-f5^v^'l 6 1 =Sr^x:T^6fc», Rlt«5 
PRtcjbMtS*^ — ^^/w^CFRWTfficO'KMfi, 3 
- iiffl5 P T- tCjotf § # 7 — 7. -f /w* C F TOTffi©ttJ; 
9 175M5 /zmiSv, #7 — 7^/i^CFR©JgJ¥f;i\ 
*7-7-f';V;?CFTOR)?(Oftl/2^5^, 
7M 6 l&tfKltfltfi 1 5 1 R(Oip$a5. *7-7^;v 
^CFT©ffiiJp<0 1/2W±-C*)5fcit> % $MIJi©J¥$ 
f4, «IB«PTJ:9»<JSC*), 0 4 fc*US:MT?M\ «E 
JajSilB«PT©«fiJiO#*©l/2, i-*t>t>Jl6 2. 
5 /i mt?fe<5<, 

[00 4 2] @6(:it '^y?\ 6 1 cDffi^tCM-TS* 

7-7^#cfo»s Rsm.&m<r>w $ ©*ssfc bub 

© — {JUa^cStVCVS,, |ll6(Cjo(t5liaL 1 *7 
-7^/w*©ff$£^U i&igL 2fi, ffoTaJf ©ff £ £r 

FT©J¥$f4, ^j3MmTfc?)o *7t x RltgB PRfcfc 
&£Jf<£J?$ttU 2. 5MmT*>«3, 777 — 7-f 
A^CFR©J*$f4, |*il M mf*it), /*V7"1 61© 

[0 0 4 3] ^ ©«ift**S£«©«j£;tfifcK:o^ 

[0 0 4 4] f/ifct), f Jo. 7mm©#7;*StKl 
Olit:. TFTl21©y-l- mffiSr^tf *3B» YS 



(5) 

*s y 3 ^«tRtfSWb'> y ^ yiro^n, t f t i 2 i 

[0 0 4 5] #77.ffl£l 0 lco— £M± 

©tT#fifcB^*bfc**©;£ate*Y., wtufejfeSISY 
io fcKSsi-«j:5fctf*iRifcia?!lSii7t«*»x, X^* 

*^12 1 4r^-f-5 0 
[004 6] ggv^x, r. ©#7;*g;& 101 ©^ffi^ 

^ — VTf^C07^- h-7^.^$rffl^T3 6 5 nm©fcB: 
T\ 1 00mj/cm 2 ©ft7fc*T*g7t Lfcfc , glfjfe 
20 ©S«J:oT7 0^|i3aftt5. Lt, M-TZ, 
Z.t\zX<9. if4^m©v<yyi 6 1 <SrJ&&-r£„ 
[004 7] JK^T, r©/-!y7l6 1CTFT1 2 1 

[0048] ft^t, #7^XS 101 <D£MIZ, TfV 

u^AJHIt^yi' y y»± 9j«JBt-f5. ::© 

^V7l 6 l©3>^^ htf;— /KctT^$=-!7 
A£?EJ*U TFT12 1©y-^tSiH*iSl5 
l R££®ai${-Si^i-5o- r©7-/u$ = ^A 
30 ftjft£S % >Ot* l 6 l ±(ca^ J; 5 fc3fJ£©H*W»l* 

Ritmiii-^^*>s*m^i 5 i RSr^-rs,, 

[0 0 4 9] i^V^T, y/7^S*gl 0 1 ©£®^ 
-7^/V^CFSr^-TS, -T^^*>, ^7^.S«1.0 

* tTW— Srffl^T^©KJ¥T'^-f-5o r©i:#, 
r©T^ y/vfitflBu-v 5 ^ /^7°1 6 1 Sr^-r5R 
ltaSPRT*©aff^^>-7'l 6 1 ©&l^iIa§g|5PT-e© 
40 Kff J: 19 m=FW< » b< f±i» 1 / 2 £ fc* 4 5 fctt 

[0 0 5 0] ^Lt, r©T^ y/vSMSl^* HSr^ 

1>T 3 6 5 nm©S*T% 1 0 0mj/cm 2 ©IM 

5o -^L-C, tt^-r^r ttcJ:"?, SJSSBPT, *JJ; 
O 5 , Ritas PR"!?, ^©JKJ¥©#fe*7-7^^^C 
F Sr»d6i- 5. 

so [00 5 1] PQflfttc. »6©«|s|-Sr^«***:j(?*m»B 



•1 
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[0 0 5 2] R^T, r©*7-7^;^CFCTFT 

[0 0 5 3] Wi^X, #5*gl£l O KD^mc^ IT 
0^£*^V*y ^)£tcJ;!7$J3li-5„ ;:©££, 
775 — 7-f;^CF©^y^7 H*— /Mc<b I TOSr^t 
*U TFT12 1©y-7>^gtMgHl5 1Ti 
Srm«.ft)(-«!^-rSo CI© I TOJ*«*s, -Sf 

[0 0 5 4] iS^T. IS|6jJKWJ|Sft LTAL-1 0 5 1 

aSrtT5 ' ilcj;^ EiSllR 1 4 1 
[0 0 5 51 f$0. 7mm©7?7^SS2 0 1 

Mftmm2 0 4 v &tfgfift)«2 0 5 tttl^flM 
JSU *fftS«2 0 0Sr»^i-5. 2tfag«2 0 0©& 
|Sll2 0 5 tt. TWS«1 OOOBB^l 4 KOEl&l 

[0 0 5 6] sk^-c, *fr&jStS2 o o©ieft®i2 o sm 

iTi^fBoT. S£iS&Aa£§&^-C, v— A4T1 0 6£l=p 
£t>K, TKfflgl 0 Ofi0^t > >(t|6]S«2 0 
0«©»[6j«ffi2 0 4 Jd«flES:W|&-rSfcft©mttte» 

5o ...... 

[0 0 5 7] ^>T, gar&J^l 4 1R.XI2 0 5*S2V{r 
Ml^-r^ct 5t7W»Sl 0 0RTfttfamtii2 0 0£r 

*g £ ft!; 3 „ r©t%, TKISlOOt^I 
Wi2 o o t©Wfcfi, gffje©^ -r y7"W$ti5 0 

[0 0 5 8] SR^T» «i&aEAD*»e>, T W*K 1 0 

o t Mfa&m 2 o o t <z>fflKm&mf$,yo3 ooiitz 

L 1 - 1 5 6 5 (E. y-/V;?ttag) ICT^^/WWS 8 1 
1*0. 1 w t%^7JPL7tL.fct)©*aAL, i&H&A 
PSr^ttR-fbttJIi-eWihi-S. &A$nfcS$Site^ 
3 0 0tt» 7HIS1 0 0{B!l©ffi|6]JKl 41t, Mfa 
SS2 0 0lfflM2 0 3 ti:J;ot > v-{^X-fa% 

[0 0 5 9] i£iBi/S©ff$fi. iffi^ffl^P©S*tgCPR 
iai8»PT4:T?a*5. Rtt»PR-Ctt, #7— 
;^CFR/J5Ay7"l 6 1©±l«$ftT^5^ 7? 

vxmmi o i*ffid»e>©j»**saiaajpT j:»jff< * 

3©lC*tLT, aia*BPTlcj3Jt<5»ftJi©ff*A*5 

[0060] ^©fcfe, igiagBPT-c-te, ru^rnmm 



(6) 

/<? 

/4©tt*BMSr£D, Rttm 5 1 R-CK*t$*tfcR 

©fetgM££C3„ 
[0 0 6 1 ] 7WS«1 0 0©^iSIC(i, A./4$t* 
S181, *sJ:UHH3t«i 8 3 <*ii,3. 
*fc, Mfa*t£2 0 0©fl-ffilctt, tttfctR2 0 7» A./ 
io 4ftfttE2 0 9 V *Sj:tWH3t«2 1 li^C©JRtaJB$ 

[0062] fliRitESriiii u tefasns^aig-rs r t 

(c£oT£C3Rfil7fcfi, ttfi*~©mBE©ON/OF 

20 [0 0 6 3] r © J: 5 fc, - 
W*fH«PfcRI*«PRfci§ia«PTifcM*., fi^T* 
(±s Stt£l5 PR 0-3te«r»*W<)fcKa*UTMfc3: 

SiggBPTlcJ; 19, * y ??4.h=-=-y h3 0*»feltl*t 

30 [0 0 6 4] 4fc. R#t8BPR{-*5»t-5*7 — /W 
CFRClfiff* Si@gBPTfc*3{t'5*7 — 
FTJ;I9»<LT, 77 7-7^/U^CFR©^Sig^ 
*775-7^/w^CFTJ;t)S5<-rsrt^J;t), 

[00 6 5] ^©»W©ffioHlfi©^JBfcoVN-c 
40 tMIH-5. ±SfiLfc3aS©?KlBi:H— 

[0 0 6 6] |2|7S^|I|8JC^-rj; 5(C V TU-YSSl 

0 oic:f=^-c s^«g«p©s:ita5PRfi, tf^xmm 

1 O-litC^it^HfcKltm©^ LT©iii^m®l 5 1 
RSr^-LT^So SiS§PPTtt, Ty^^S^lO 

i±^fte3^fc^i *7-7-f/^cF 1 r©m 

1 77 5 — 7-f;^CF 1 ±.\Z.WW btltc&tibmtMk LX 
©I$iSl5 1Ti:S:tLt^5 0 Hl#5 — 

so c f i ©Tt^jg^tt, i/2tfco, zcommn. m 
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c f i <Dm&ftt£v, 7 w ats ioo <Dm$iM p t 

[0 0 6 7] *f|6]S&2 o ofcja^T, HHi£iU£ 

PcOKttgBPR&UMgBPTteu ^7^162 0 11 

7-7-f/^CF2 ±Kt5W ibHTcxtfa®® 2 0 4 t £ 

Sl*7-7-f/^CF 1 t(SlS(SlC-ei/2T*fel9, 
^rW^Jfifi, jf§2. 5 nmX'&Z, >ttftS&2 0 0fflJ<D 

[00 6 8] ®^«P Ojgi@gl5ro)t^iS«tt, |g 1 H 
7-7^/V^CFlMl2*7-7^/V : ?CF2(0)t 

^jgStt, 12*7-7^ ;V^CF 2(D%^mS.<D7f.it>t 
tfiftX-hV. l/2fife5„ Bt^fiC*5^T, 

2 7j7-7-f^^CF2Sr31^iC]ffiJl-rs a PJBfff-ib" 

^x, %.$im^&ftzii^ ttftmwimfrbA%ii<tcfwt 

fi, ^2*7-7-/;^CF 2 Srfflil LfcflL 

i 5 i rkj;^ m&tzin. nm. &2*y-yj/u? 

C F 2 ^iltRftt-iffi®-^,, 
[0 0 6 9] i©J:5{^ ^s/^7-f hft&tWftfi, 

& B5i &mm.-t z> z. t *s -sTte £ 4 5 . 

[0 0 7 0] Mfa£«2 0 0CDjIi§fi£gJs!cPfi, »S 30 

imt'fc^rotMLT, T KSSl 0 0<OIli^tB« 
Pfi, jtiigBPT^iS^T, U*7-7^/^CFl 
<DJSff#fcltKtt^PRJ:«?J¥^, rcD/c*. KttgBP 
R wJ¥£tt, jSigSBPTt0^gwff^J;«?Jf: 

it. $3 5 u mffcS. 
[00 7 1] r»7c*, jSiSSPPTKlio^-C* XWX 

{c^j@i-5*t?t^C5^fflSSrA./2 ir-fSi, K» 40 

W15 1 RX-RftZtitcBMyt&MfammWlcmMZ 
JxS 4 D 5&*B^fi. a«T' 3 A. / 2 t ft 5. 
[0 0 7 2] T^mmi OOO^Itli, ijfcLfc* 
H*K:» l/4Sft«18 1 > 43«ttWH3t« 
1 8 3^w<DHStC«S$ix x Sfc, Mfamfii 2 0 0 <Dfl- 
ffifc»±, t£tfc&2 0 7, A./4$?fttg2 0 9, *Jj:OHH 

*«2 1 l^zaym^mm^tix^^. 
[00 73] «ifi]«$raigu tiLmmmzmm-tzzt =o 
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\z£^X±CZFlffiytte, comJEEcOON/OF 

[0 0 7 4] ±j6Ut«fc5K:, y^/v9^<>y 
©ftb?) h LTfiJ/flU Slt§PPRt-*5»t5 
#7 — 7^A~?(OJKff3rv MMUPTfciStfZX^ — y 

[0 0 7 5] 

[«9!©a*] W±»9§LfcJ:5fc, r<D^W(c«ttb 
fljffli"5t t fcJd, 9D9r£*SV*T* Kit*?!**!©*** 

[IHl] H1I4, ro»W«5»ft*^SJflU-«ffl*H-5 

[02] 0 2f±, z.<D&m<nm&&7mw.v>mj&*:®fo 
m^7F-tmx'tbz>„ 

[03] 0 3ti, 0 1 L-tzM&wfv^w— mm 
[04-]. 0 4 fi x 0 3 \z7jk v±- mmmm* a - Bit* 
[05] Hs'ii, w©«w©*fi**ssflifca[ffl$ix*' 

D7— 7>f/u^O355-)tSjf*Sr^-r0t?fc9> *^fi, 

*5r^-t-0T*fcSo 

[06] 06tt x ^V7*(0i»${C*l~i-5*7 — y4>v* 
rolff (Ll) XIWS*«©»S (L2) Sr-tJx-Pix* 

[0 7] 0 7li, 01tc^Lfc}Rft^/^/V©te<O- 
@J*ffl^%«Ell&Wt-^-r¥ffi0t?fc 5, 

[0 8] i8lt B7Ki*Ufc— B*««*«J*fLfc«f 
w Mf S Sr«tBS«) Jc^i-»r E0 1? fe 5 . 

[#^©fftf?] 
1 0---ffi^*^:/^/V 
3 0— K-=«-= y H 
1 0O-7HSS 
1 2 l-flh7y^? 
15 1 —W&Wfc 

151 R-sttms 

15 1 T-Si§mffi 
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2 0 O-ttfa&fc 
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